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When is X independent of itself?



E[XY] = E[X] * E[Y] <= X and Y are independent



VAR[X + Y] = VAR[X] + VAR[Y] <= X and Y are independent



VAR[XY] = VAR[X] * VAR[Y] <?=?> X and Y are independent



VAR[X + Y] = VAR[X - Y]



VAR[X] = VAR[- X]



Problem
You are trying to cross the street around Zurich HB. On average, one car goes by (i.e. 
passes along right in front of you) every 2 seconds. Assume that the cars behave 
independently; also, their directions of travel don’t matter, and they go by 
instantaneously.

a) What is the probability that you will see exactly 1 car in the interval between 1 and 
4 seconds from now?

b) You know it takes you 6 seconds to cross the street, and you can’t stop in the 
middle, so you need to wait for an interval of at least 6 seconds between 
successive cars before you start to cross. (You can see the cars coming, so you 
know when it is safe to go.) What is the probability that you can start crossing 
right now?
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Consider a test with 18 questions and 
two possible answers to each question. 
If one guesses each answer, what is 
the probability of answering correctly 
to at least 5 and at most 13 answers?

Give bounds for the probability using 
the bounds.



A factory produces 45’000 screw per day. The screws are supposed to be 30 mm long, but sometimes 
manufacturing errors add up, and some screws have to be discarded. The  probability that any given 
screw is too short is 1/3 and the probability that a screw is too long is 1/5 (the different screws’ lengths 
are independent).

1. Let 𝑋 be the number of screws discarded over a whole day. How is 𝑋 distributed? Calculate the 
expected value 𝜇. 

2. Tom is a supervisor at the factory and if 0.9𝜇 < 𝑋 and 𝑋 < 1.2𝜇, he reports to his boss that the day was 
uneventful. Use Chernoff to give an upper bound on the probability that a given day is eventful.

3. Another factory produces nails and its supervisor tells Tom that their expected number of discarded 
nails per day is not more than 50. Without knowing anything else about the other factory (except that 
their nails are also produced independently and have identical chances of being too long or too short), 
use Chernoff to give an upper bound on the probability that at least 300 nails have to be discarded in a 
given day.





Las Vegas Algorithm
Always outputs the correct answer

Running time is random

Monte Carlo Algorithm
Always run in a fixed amount of time

Result may be incorrect



In Class Probability Task

https://n.ethz.ch/~ahmala/anw/material/Probability_Task


